Abstract This randomized trial tested a strategy originally developed for school settings, the Pax Good Behavior Game (PAX GBG), in the new context of afterschool programs. We examined this approach in afterschool since 70% of all juvenile crime occurs between the hours of 3-6 pm, making afterschool an important setting for prevention and promotion. Dual-career and working families need monitoring and supervision for their children in quality settings that are safe and appropriately structured. While substantial work has identified important features of afterschool programs, increasing attention is being given to how to foster quality. PAX GBG, with its focus on shared norms, cooperative teams, contingent activity rewards, and liberal praise, could potentially enhance not only appropriate structure and supportive relationships, but also youth self-regulation, coregulation, and socio-emotional development. This study examined the PAX GBG among 76 afterschool programs, serving 811 youth ages 5-12, who were diverse in race-ethnicity, socioeconomic status, and geographic locale. Demographically matched pairs of afterschool programs were randomized to PAX GBG or treatment-as-usual. Independent observers conducted ratings of implementation fidelity and program quality across time; along with surveys of children's problem and prosocial behavior. Interaction effects were found using hierarchical linear models such that experimental programs evidencing higher implementation fidelity demonstrated better program quality than controls, (i.e., less harshness, increased appropriate structure, support, and engagement), as well as reduced childreported hyperactivity and intent-to-treat effects on prosocial behavior. This study demonstrates that best practices fostered by PAX GBG and implemented with fidelity in afterschool result in higher quality contexts for positive youth development.
Introduction
Over the past two and a half decades, afterschool settings have emerged as important contexts for the prevention of youth problem behaviors and, the promotion of positive youth development (Catalano et al. 2002; Heath and McLaughlin 1994; Pittman 1991) . Owing to the fact that afterschool is a part of the lives of over 10.2 million children and families in the United States (US) (Afterschool Alliance 2014), this cluster randomized trial examines the impact of an approach originally developed for school settings, the PAXIS Institute's version of the Good Behavior Game (PAX GBG), on afterschool program quality and youth socio-emotional outcomes (Domitrovich et al. 2010; Embry et al. 2010; Kellam et al. 2008) . Of particular interest is the degree to which implementation fidelity is an important moderator of effects on program quality and, youth problem and prosocial behavior. In the following sections, we present a rationale for prevention research in afterschool, and the promise of PAX GBG in fostering both program quality and youth socio-emotional development.
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Out-of-school time is important in that 70% of all juvenile crime in the US occurs between the hours of 3 to 6.00 pm (Snyder and Sickmund 2006) . According to opportunity theory, when youth are unmonitored, lacking adult supervision, this provides an opportunity for unstructured socializing with peers that is associated with increased levels of juvenile delinquency (Osgood and Anderson 2004) . Adult monitoring and supervision for youth during the out-of-school time is an important work-family issue, given that nearly 70% of married couples and up to 85% of single parents work outside of the home and have children between the ages of 6 and 17 years old (Gottfredson et al. 2004) . One in four families have a child enrolled in afterschool but 11.3 million children, (1 in 5) still return home alone and unsupervised (America after 3 pm, 2014). Racial-ethnic minority children are even more likely to have working parent(s) and be in need of quality, affordable afterschool care (Hynes and Sanders 2011) . Providing monitoring and supervision afterschool is critical to supporting working families, as well as to reducing juvenile problem behavior, delinquency, and substance use.
The growth of afterschool programs was fueled by the federal 21st Century Community Learning Centers Program (21St CCLC), legislation designed to provide a safe and supervised place coupled with academic and social enrichment for young people (Mahoney and Zigler 2006; Smith et al. 2004) . In research on afterschool settings, Mahoney and colleagues have found that participants in urban afterschool programs demonstrated higher reading grades and performance on literacy assessments (Mahoney et al. 2005) . For urban middle school students, afterschool participation was related to reduced delinquency in programs that emphasized evidence-based practices and social skill development (Gottfredson et al. 2004 ). In studies with ethnic minority samples, it has been found that culturally oriented afterschool programs demonstrated not only increased socio-emotional skills, but also an enhanced sense of ethnic identity, self-worth, and reduced aggression and drug use (Belgrave et al. 2004; Riggs et al. 2010; Tebes et al. 2007 ). However, the research on afterschool does not all find positive results; some studies have reported finding little or no benefit of afterschool programming (James-Burdumy et al. 2005; Gottfredson et al. 2010; Mahoney et al. 2004) . Wide variations in levels of participation, attendance, and quality of programming might account for these less positive findings (James-Burdumy et al. 2005; Weiss et al. 2005 ). The quality of programming matters in that international research on recreational centers has shown that insufficient monitoring and supervision has iatrogenic effects on youth by attracting deviant peers who engage in problem behaviors (Mahoney et al. 2004 ). In meta-analytic studies that have accounted for variations in program design and content, out-of-school time programming has been found to have modest benefits to youth reading and math skills (Lauer et al. 2006) . Further, afterschool programs that were identified as S.A.F.E., that is sequenced (appropriately structured), active, focused (on skill development) and explicit (goal-oriented) fostered significantly improved academic achievement, socio-emotional development, and reduced problem behavior (Durlak et al. 2010) . Thus, the quality and content of afterschool programming factors prominently in the degree to which benefits were found for youth.
Aspects of Quality Afterschool Program Settings
Quality in afterschool contexts can be understood using the lens of setting theory that posits that social processes, such as the nature of adult and peer relationships, shared power, and engagement in decision making, are important in youth social and behavioral adjustment (Barker 1968; Fairweather 1972; Larson 2000; Tseng and Seidman 2007 ). Using a setting-level perspective, changing these social processes at the program level has the potential to benefit not only the current participants, but if sustained, future participants as well. Thus improving afterschool program quality holds promise for longerterm impacts.
Over the past decade, the Wallace Foundation has been one of the key organizations, along with the Mott and William T. Grant Foundations, seeking to find ways to build systematic approaches to funding, managing, and fostering quality afterschool programs in cities across the USA. In the Wallace Foundation Report, Browne (2015) the Wallace Foundation has identified key elements to access including strong city leadership, coordination among multiple youthserving organizations, the effective use of data, and a comprehensive approach to quality (Browne 2015) .
Scholarship on afterschool corroborates characteristics of quality programming (Eccles and Gootman 2002) . Appropriate structure has been found to be an important aspect of afterschool quality because when monitoring and supervision is lacking in afterschool, youth become involved with negative peers and problem behavior (Little et al. 2008; Mahoney et al. 2004) . Appropriate management of behavior in afterschool, coupled with adult support, has been found to be related to higher quality experiences in which youth exercise opportunities to self-regulate, and to lead Eccles and Gootman 2002; Durlak et al. 2010) . Youth need both direction and warmth from caring adults in their lives.
Bonding with caring adults is another important social process characterizing quality programs in that youth who feel connected to adults in their lives, adopt the behavioral goals and means of the adults they respect (Hirschi 1969) . Empirical research has demonstrated that youth who feel more connectedness evidence fewer emotional symptoms, less problem behavior, and exercise more collective efficacy, that is a sense of connectedness and willingness among groups to positively influence each other's behavior for good (Odgers et al. 2009; Sampson et al. 1997; Smith et al. 2013) . There are multiple studies of afterschool quality that have revealed that children who feel supported by the adults in their programs, participate more and perform better. Miller (2005) in her study of afterschool programs found that having engaging staff was associated with engaged youth, who were willing to tackle challenging social and academic activities. Pierce et al. (1999 Pierce et al. ( , 2010 in their study of youth in Midwestern afterschool programs found that supportive interactions with staff in afterschool (measured by observed staff enthusiasm, warmth, and smiling) was a key variable related to higher reading and math scores in second and third grades for youth. Clearly, feeling supported by the adults in their lives is meaningful to children's social and academic development.
However, though interactions with adults are important, there are some lesser-studied youth-oriented dimensions, such as agency and engagement that are found to be key in youth development (Larson 2000) . Larson found that youth are more likely to report being actively engaged and focused in activities with their peers (Larson 2000) . In afterschool settings with more stable staffing, effective management and climate, youth report more positive experiences ). Yet, while there are numerous studies of adult support, youth experience and engagement has received relatively less empirical attention (Fredricks et al. 2014) .
Previous research has identified and examined several key aspects of quality afterschool programs, including appropriate structure, supportive relationships with adults and peers, and opportunities for engagement. These are all proximal social processes and interactions that are potentially salient to positive youth development (Eccles and Gootman 2002; Kuperminc et al. 2013; Larson 2000; Lerner et al. 2005; Yohalem and Wilson-Ahlstrom 2010) . In light of substantial scholarship focusing upon conceptualizing and assessing quality in afterschool, increasingly, more empirical research is turning to the question of how to foster quality in afterschool (Eccles and Gootman 2002; Granger 2010) .
To date, some of the more effective initiatives in afterschool have used a continuous quality improvement (CQI) process of assessment, training, coaching, and data feedback, approaches that have evidenced effects upon local cities, programs and upon children, their attendance and participation (Browne 2015) . Sheldon and colleagues found that they could increase the quality of afterschool reading instruction using CQI-type approaches and, quality of instruction was in turn related to student gains in reading, with youth in higher quality programs making larger gains than those in lower quality programs (Sheldon et al. 2010) . Another initiative in afterschool sought to build the capacity of youth program leaders and staff to engage in data-informed CQI processes and resulted in increased staff program monitoring and improved practices (C. Smith et al. 2012) . The value of these approaches is that they go beyond single workshops to sustain the quality of implementation of best practices in afterschool settings. The current study contributes to this growing body of work on strengthening afterschool by providing technical assistance to afterschool programs using an evidence-based program, the PAX GBG. We extend the work on PAX GBG in afterschool by examining the impact on the overall quality of the afterschool setting and, on youth outcomes.
Approaches to Improving Afterschool Settings: a Science-Migration Study Providing appropriate structure for afterschool participants is paramount to engaging them in academic and developmental activities; little can be accomplished in a disorderly afterschool program . In this sciencemigration study, we examine a creative approach to behavior management, a cooperative, team-based game developed for schools, the Good Behavior Game (GBG, Barrish et al. 1969) , in afterschool. GBG is based upon life-course, social field theory that suggests that structuring the environment of youth at a critical developmental juncture fosters self-regulation, and socio-emotional skill enhancement that poises youth for longterm adaptive outcomes. These premises were tested in a randomized trial of first and second grade classrooms in Baltimore in which short-term positive effects of GBG were found on reduced hyperactivity, conduct problems, and improved reading and math achievement, particularly for the most aggressive boys (Ialongo et al. 1999) . Later work revealed that sixth graders, exposed to GBG in first and second grade, were reported to have less problem behavior, were less likely to be suspended from school or, need mental health services (Ialongo et al. 2001) . Longitudinal effects of GBG have been found at ages 19-21 with participating males evidencing reduced rates of drug and alcohol use, delinquency, and incarceration (Kellam et al. 2008) . These findings support the premise that intervention at a critical development point affects longer-term outcomes in early adulthood.
Yet, less is known about the actual processes by which the game might attain effects upon children's behavior. One study examined the degree to which the game might affect teacher praise and student behavior (Lannie and McCurdy 2007) . However, this study did not find the effects upon teacher behavior as anticipated. At this juncture, more research is needed on the degree to which this cooperative game affects various hypothesized social processes in afterschool. This investigation explores the degree to which GBG might lead to warmer, more supportive and engaging interactions among adults and youth in afterschool that also include appropriate amounts of adult monitoring and supervision; we surmise that these social processes could be impacted by the intervention, GBG.
In recent years, the PAXIS Institute has developed a commercialized, manualized, disseminable, packaged version called PAX (which means peace in Latin) GBG . PAX GBG begins by involving the adult staff and youth in creating a shared vision of their afterschool program that includes a set of verbal and visual cues reminding the youth to behave their best. Praise is used liberally in both vocal and written forms throughout the settings. Youth are assigned to teams of children that encourage each other to behave during the timed game in order to earn contingent team-based activity rewards that are allowed for short periods of times (e.g., pencil tapping, or active dancing); adults are encouraged to join in the activity rewards in ways that are enjoyable for all. With this package of features, PAX GBG potentially affects several social processes: (1) appropriate structure and adult support in that staff are involved in providing clear instructions, without harsh criticism, coupled with ample praise and involvement in the activity rewards and; (2) youth agency, belonging, and connectedness in that youth are engaged in envisioning their desired afterschool program and, in monitoring and encouraging their peers. Other pilot studies have found that PAX GBG demonstrated some promise for impacting key characteristics of afterschool settings and youth outcomes (Frazier et al. 2007 (Frazier et al. , 2013 ). In the current study, PAX GBG was adapted to account for the distinctive features of afterschool including multiple ages of children (versus classrooms of similarly aged children), multiple staff (versus one classroom teacher) with various educational backgrounds in fluid afterschool locations such as gymnasiums and cafeterias (Hynes et al. 2009 ).
Of particular interest to the research team was the degree to which we could foster high levels of implementation fidelity across various afterschool programs in diverse sociogeographic locales. Implementation essentially examines the degree to which program practices are conducted with fidelity, true to the original program design (Fixsen et al. 2005; Wanless and Domitrovich 2015) . Substantial research has demonstrated that programs with greater implementation fidelity evidence better effects (see for example Cross et al. 2010; Moncher and Prinz 1991) . The current study examines implementation fidelity as a potential moderator of effects upon individual and program-level ecologies.
Summary and Research Questions
In summary, afterschool programs are important contexts for prevention and promotion given the large amount of youth risky behavior that occurs in out-of-school time, provided they are quality programs. This science-migration study tests an evidence-based approach originally developed for school classrooms in afterschool. The degree to which staff in these settings implement these practices with fidelity likely matters in terms of effects upon social processes such as appropriate structure, support, youth engagement, belonging, and ultimately reduced problem behavior. Two main research questions guided this study. First we asked, to what degree staff in the experimental settings implemented PAX GBG with fidelity. Second we examined the intent-to-treat (ITT) impact of PAX GBG, along with the potentially moderating impact of implementation fidelity on afterschool program quality and child outcomes.
Methodology Sample and Design
A randomized trial was conducted among 76 afterschool sites in a northeastern state within a 240 mile radius including urban, suburban, and rural locales. Afterschool programs serving public elementary school children in grades kindergarten to fifth were identified via multiple approaches: (1) contacting and searching the websites of local school districts for their afterschool care providers; and (2) systematically searching for local community-based agencies such as the YM/ YWCA, Boys and Girls Club (BGC), and local Parks and Recreation Commissions (PR) that provided afterschool programming. Agencies offering programs for this age group most days of the week throughout the academic school year were included, and no programs meeting these criteria were excluded. The programs typically served youth from the end of the school day until 5:30 or 6:00 pm; all operated 5 days per school week. Across 3 years (i.e., 2009-10, 2010-11, and 2011-12) providers were approached in spring and began participation the following fall. The team successfully recruited 12 of 14 program providers who operated a range of 2-12 program sites, an 86% recruitment rate. At the site level, we retained 76 of 83 program sites recruited (92%). Two sites whose match dropped were excluded from the analyses. Further, one site that failed to collect sufficient child data across time was not included in the analysis, and its matching site was excluded as well resulting in 72 total sites.
In this study, we were interested in effects upon both the programs and the participating youth. Consent forms were sent to the parents of participating children in grades 2-5. Parents and children could refuse at any time and any previous data from their children would be deleted. Participation in the child survey varied across the sites ranging from 72 to 90% (kindergarten and first grade children were not included due to lower literacy levels at these stages of development). Children completed the surveys during the afterschool program using PDA's that they read on their own or with assistance from research staff. Children received an incentive (a string bag or water bottle) for their participation. The survey ranged in time from 45 to 60 min with short cartoon and joke breaks programmed between 15-min sections on the PDAs. The survey included measures of youth problem and prosocial behavior (the focus of this study).
Program sites (regardless of provider) were matched on geographic locale (urban, suburban, rural), racial-ethnic composition (similar proportions of minority/non-minority students), and socio-economic status (measured by free/reduced lunch status of the elementary school served) and randomly assigned to condition. In an effort to engender trust and offer transparency for staff who might be wary of research, a project kickoff was held following recruitment to remind and inform program staff and directors of the nature of the project, the research timeframe and tasks and importantly, to hear and any address concerns (Smith et al. 2014 ). Randomization was determined by calling up staff representing the matched program pairs, and having one person in each pair flip a coin to determine the experimental condition. The staff and directors of the experimental programs discretely remained 1.5 h following the kickoff to learn the dates of the upcoming trainings and to be introduced to their coach. The experimental conditions consisted of PAX GBG versus the business-as-usual control condition, (data collection but no intervention). The demographic characteristics from director report and census data are provided in Table 1 .
Intervention Procedures
This project tested the impact of PAX GBG upon both afterschool quality and youth behavior. PAX GBG encompassed a set of strategies that have at its core a cooperative game played among teams of children who earn contingent group-based rewards by minimizing off-task behavior during the timed game . PAX GBG was introduced by having afterschool staff and youth join in creating a shared vision for their BWonderful Afterschool Program.^PAX GBG included strategies for managing transitions to new activities, settings, and the appropriate voice or activity levels. At the crux of Pax was the use of advance instructions, coupled with liberal contingent praise for being on-task and gentle redirection of disruptive behavior. Youth and staff periodically wrote notes of praise and gratitude to each other. In this study, teams were comprised of a mix of 4-5 children who varied in age, gender, and other behavioral characteristics. The teams were comprised in collaboration with staff and children and, were varied throughout the year to reduce boredom with the game. The time-period of the game ranged from 1 to 30 min and increased as youth became experienced in the game. Teams displaying three or less misbehaviors could Bwin^the game earning an activity reward involving both adults and children to enhance bonding (e.g., active dancing, pencil taps, jumping). Additional features were added after mastering the basic elements, including team jobs in which the youth assisted in leading and monitoring the game.
Our processes for recruiting and engaging afterschool staff involved strategies that were collaborative and attuned to garnering the support of multiple levels of management in the programs (Smith et al. 2014) . Afterschool staff and directors in the experimental condition received four trainings sessions in PAX GBG lasting 3-4 h, each comprised of didactic instruction and interactive activities for staff that facilitated opportunities to apply their learning and plan for implementation in their own sites. The last training allowed the site staff to review and plan for the upcoming summer or academic year thus encompassing a gradual sequencing of training designed to facilitate implementation fidelity and sustainability. Sites in the experimental condition received a coach who first visited to observe the site, returning weekly to provide technical assistance across 20-24 weeks of intervention. (The detailed PAX GBG afterschool manual is available upon request to the corresponding author or the PAXIS Institute).
The Observational Measurement Protocol
We utilized observational approaches to characterize the quality of the social processes within the afterschool settings focusing on the levels of adult and peer support, appropriate structure, and youth belonging and engagement in the program activities (Shinn and Rapkin 2000; Tseng and Seidman 2007) . For each cohort, trained observers, blind to condition, visited programs on varying days for a 90-120-min visit, rating them 5 times over the course of an academic year; the 2 pre ratings in fall and the 2 post ratings in spring were utilized in this study. To assess interrater reliability, 50% involved 2 live, simultaneous, and independent ratings. Observers received a 2-day, 16-h training, and 4-h booster trainings in fall and spring before the data collection waves (for details see Oh et al. 2015) . A group of scientific experts in education and developmental science established Bgold standard^scoring via a consensus process in which the experts reached rates of 80 to 90% agreement on afterschool videos. Before being deployed, the data collectors matched the GSV scores at 80% or higher to prevent drift and promote reliability and accuracy (Oh et al. 2015; Stuhlman et al. 2010) . The observational protocol included measures of implementation fidelity and afterschool program quality.
Implementation Quality: the Afterschool Climate Assessment (ACA) In trials in which groups are randomly assigned to experimental and treatment groups, intent-totreat analyses examine comparisons between the randomized treatment and control group even though some of the treatment group may have not fully participated. Low implementing experimental sites might not demonstrate effects as strongly as ones that implement with more fidelity.
Further, some savvy staff in control sites might be integrating empirically based strategies into their own program practices, like clear guidelines and ample praise that are at the foundation of PAX GBG.
To examine these possibilities, we assessed implementation fidelity using an index of evidence-based practices promoted by PAX GBG and fostered by training and coaching. Implementation fidelity was rated by independent observers blind to experimental condition. This binary index sum of 10 items (yes/no) was developed specifically for this project to assess the use of evidence-based practices in both the experimental and control conditions. Sample items included Bpositive verbal reinforcement,^Bclear and concise directions for activities,^Bstandard discipline programs used,^and Bclear rules/expectations posted.^We computed this measure, and all others, as means across items and (when relevant) across raters. Variation across sites in terms of implementation might have contributed to the items of the implementation measure being inconsistently intercorrelated across sites. In sites implementing all the strategies, these items would be There was no significant difference in baseline characteristics between participants in control sites and those in GBG sites, except the proportion of the 3rd graders, t = −2.02, p < 0.05 closely correlated, whereas in sites implementing only a few strategies, the items would be less correlated, affecting the internal consistency of the measure. Because afterschool sites might be demonstrating a range of these strategies, high internal consistency reliability was not expected. This was evident in the lower Cronbach's α of 0.62 indicating the level of internal consistency reliability. We assessed interrater reliability as an intraclass correlation coefficient, computed for the entire dataset of five waves of observations for all three cohorts. The interrater reliability of the ACA was 0.77, which is acceptable (Fleiss 1981 : Raudenbush et al. 2011 ). The internal consistency (ranging from 0.55-0.92) and interrater reliability (ranging from 0.34-0.77) of all of the observational measures are presented in Table 2 . According to criteria proposed by Fleiss (1981; i.e., <0.40, poor; 0.40-0.59, fair; 0.60-0.74, good; >0.74, excellent) , interrater reliability values for a majority of our scales and subscales were fair to good. The specific ratings are described below with their accompanying measures. The CIS was particularly helpful in providing descriptions of the caregiving styles of individual staff (e.g., harsh, sensitive, permissive, uninvolved) aggregated across the program. In contrast, the PPRS, focused upon characterizing the nature of social processes such as the interaction between adults and children, or among the children themselves (e.g., adult support, peer support). The YPQA, also focused upon program-level characteristics, assessed the more unique attributes of youth belonging and responsibility in the afterschool programs.
Setting Quality Measures

Arnett's Caretaker Interaction Scale (CIS)
Developed by Arnett (1989) , the CIS examined the interactions of caregiving staff with children in the following four areas: (1) harshness and criticism; (2) sensitivity-warmth and communication; (3) detachment-disinterest, and involvement in adultoriented activities excluding children; and (4) permissiveness-staff failure to appropriately provide guidance and redirection when necessary. Observers rated up to 3 permanent, non-volunteer staff in each afterschool program on a 4-point response scale indicating the extent to which they engaged in a particular behavior or practice, where 1 represented never (0%); 2, few instances (1-30%); 3, many instances (31-60%); and 4, consistently (>61%) over the course of the entire program session for the day. The interrater reliabilities on this measure ranged from 0.58-0.77 across time and the internal consistency assessed using Cronbach's alpha ranged from 0.75-0.92 (Table 2) .
Promising Practices Rating Scale (PPRS)
The PPRS is an observational tool developed by Vandell et al. (2004) to study afterschool program quality and practices. In this study we measured 5 of the PPRS concepts salient to our conceptual model: (1) supportive relations with adults (SRA), (2) supportive relations with peers (SRP), (3) appropriate structure (AS), (4) level of engagement (LE), and (5) chaos. These concepts were rated on a 4-point scale indicating the extent to which a given construct was characteristic of the program: where 1 = highly uncharacteristic; 2 = somewhat uncharacteristic; 3 = somewhat characteristic; and 4 = highly characteristic. In that single-item measures may have limited reliability (Nunnally and Berstein 1994) , we adapted the single-item indices by using the provided descriptive exemplars as items to produce an average score on the subscale (Oh et al. 2015 ; Table 2 ). The interrater reliabilities on this measure ranged from 0.50-0.67 and the internal consistency assessed using Cronbach's alpha ranged from 0.67-0.89.
The Youth Program Quality Assessment (YPQA)
The YPQA was administered following the PPRS; it focused upon several overarching dimensions of program quality thought to be salient to our conceptual model, youth engagement, belonging, conflict management, responsibility, and choice, including some potential concepts that we expected would be impacted by the use of a cooperative game among staff and youth that gave youth opportunities for team involvement and leadership (Smith and Hohmann 2005) . The YPQA was used in this study to rate the overarching program. The YPQA was rated using scores of 1, 3, and 5 where 1 indicated that no children had access to this experience, 3, some children had access to this experience, and 5, most children had access to this experience (Table 2 ). The interrater reliabilities on this measure ranged from 0.34-0.58 and the internal consistency assessed using Cronbach's alpha ranged from 0.55-0.89.
Child Outcomes
Strengths and Difficulties Questionnaire (SDQ) Children's behavioral outcomes were assessed using child reports of the Strengths and Difficulties Questionnaire (SDQ; Goodman et al. 2003; Mellor 2004) . The SDQ in this study was comprised of 22 items to which participants responded on a 3-point scale indicating the degree to which each item was Bnot true, sometimes true, or very true.^The SDQ items were used to calculate an average total score and subscale scores on hyperactivity (inability to sit still or concentrate, internal consistency α = 0.79), emotional symptoms (headaches, worries, unhappy, nervous, α = 0.76), conduct problems (loses temper, lies, cheats, α = 0.65), and prosocial behavior (considerate, shares, helpful, kind, α = 0.65). (Means and standard deviations available in Table 1) . Problem behaviors and substance use (PBSU) were assessed by a developmentally appropriate self-report measure for children obtained from Loeber and colleagues' Pittsburgh longitudinal study of delinquency (Russo et al. 1993 ). These items began by asking children if they knew how and where to obtain fairly mundane items like apples or money, progressing to riskier items like cigarettes or alcohol. The five items assessed involvement in experimenting with substances and problem behaviors to which youth could respond yes or no. A count variable was created measuring the total number of problem behaviors for which children reported an affirmative response with scores that ranged from 0 to 5; M = 0.11, SD = 0.23. Items included theft (taking things from others that do not belong to you), vandalism (destroying or damaging something that does not belong to you), smoking cigarettes, drinking alcohol, and experimenting with marijuana. The low mean indicated that at this age, few children were involved in these riskier, pre-delinquent behaviors. This scale exhibits a moderately high internal consistency reliability with a Cronbach's alpha of 0.71.
Analyses and Findings
A priori power calculations indicated that 72 programs would be sufficient to achieve power of 0.9 to detect a small program effect (i.e., Cohen's d of 0.2). These calculations assumed 25 children per program and used reliabilities and variances from pilot tests for the observational measures. Post-hoc power calculations based on values from the study as implemented (e.g., final sample sizes and observed variances) revealed power of 0.92 to 98 for a slightly larger effect of Cohen's d equals 0.3, and power of over 0.99 for a medium effect of d equals 0.5. The analytical approach was designed to examine the impact of PAX GBG upon setting-level processes and youth outcomes by addressing three major issues: (1) the first of which was necessary to evaluate demographic comparability in the experimental and control conditions assessing to what extent was random assignment successful; (2) the degree to which staff in experimental settings implemented with fidelity; and, (3) the impact of PAX GBG upon program quality and youth outcomes. The last aim was examined using intent-to-treat analyses comparing experimental and control sites followed by more nuanced examinations of the degree to which implementing PAX GBG as designed (implementation fidelity) moderated these outcomes. 
Comparability of Treatment and Control Programs
The first step in the analyses assessed the initial demographic equivalence of the experimental conditions before intervention to assure that random assignment of matched pairs resulted in relatively equivalent experimental groups at the onset of the study. There were no significant differences in baseline characteristics between children in the experimental and control sites except the proportion of the third graders was slightly higher in the experimental condition, t = −2.02, p < 0.05 (Table 1) .
Effects on Implementation Fidelity and Program Quality
Preliminary analyses revealed significant variation among observers in their mean ratings on most measures of fidelity and quality. Because all observers rated comparable numbers of both treatment and control program sites, these differences were not systematically confounded with program effects. Even so, these rater effects represented a form of error variance, that we removed by controlling for a set of 13 dummy variables that captured differences among raters (D ijkl ). The model also controls for the pretest assessment of the outcome measure (Y Pre,kl ), as well as for any mean difference between the two post-test rounds of observations. The MLwiN multi-level analysis software (Rasbash et al. 2012 ) was used to conduct intent-to-treat analyses of the impact of the treatment program on observed implementation fidelity (ACA) and afterschool setting quality. Testing group differences on fidelity is a necessary manipulation check that helps to verify that higher scores on the implementation of evidence-based practices were fostered by PAX GBG. These analyses used a four level MLwiN model (Rasbash et al. 2012) in which the rating by a single observer served as the Level 1 unit (one or two observers each visit), that was nested within a visit to the program site (Level 2, two observational visits during the post-test period), nested within the program site (Level 3). The pairings of program sites for random assignment served as Level 4 for the analysis, and the model allowed for dependence through residual intercept variance at all levels (Table 2 contains descriptive information on these measures).
The manipulation check reported in Table 3 revealed that programs assigned to the experimental group (versus the control sites) demonstrated increased levels of evidence-based practices fostered by PAX GBG and captured by the implementation fidelity index, the ACA, as compared to control sites. The program impact estimate of 0.16 for this measure corresponded to a standardized effect size of 0.77 (i.e., difference between treatment and control in standard deviation units), as rated by independent observers. Further, intent-totreat analyses (comparison of experimental versus control sites) in Table 3 demonstrated that observers rated treatment program sites as having a significantly higher level of belonging for students (p < 0.05). There is some reason for concern that this finding might reflect a chance contribution of significance testing for multiple correlated outcomes, given the significance level and number of observational measures. That concern does not apply to the ACA, which is the single fidelity index and the probability of the observed difference is p < 0.001.
Next, we found that programs in the treatment group implementing the strategy with higher fidelity (assessed by the implementation fidelity index, the ACA) also evidenced other positive social processes in the afterschool program sites. It should be noted that there was a tendency for several dimensions of afterschool quality to decrease across the academic year for afterschool programs in both conditions (Table 2 ). However, the interaction of implementation fidelity and experimental group status helped to sustain positive practices in some cases. The statistically significant interactions in this direction between treatment assignment and higher fidelity experimental group programs resulted in several enhanced aspects of program quality: less staff harshness/criticism (CIS-H), greater supportive relations with adults (PPRS-SRA), appropriate structure (PPRS-AS), and youth level of engagement (PPRS-LE) (Table 4) . Even with the highly conservative Bonferroni correction, the effects for appropriate structure and youth level of engagement would be significant at p < 0.05 and for supportive relations with adults at p < 0.10.
Effects on Child Outcomes
The MLwiN multi-level analysis software (Rasbash et al. 2012 ) was used to conduct intent-to-treat (experimental versus control) analyses of the effects of PAX GBG upon the child problem and prosocial behavioral outcomes. The outcome variables were post-test measures assessed for each child (Level 1). Our random intercept multi-level model took into account the nesting of children within the afterschool program sites (Level 2), and the nesting of those sites within the pairs from which random assignment occurred (Level 3). These analyses compared the youth in the experimental and control conditions while controlling for gender, race-ethnicity (dummy variables for African American, Latino, and youth of other racial-ethnic groups, compared to Euro-White children), grade (three dummy variables), the three annual cohorts of the study (two dummy variables), and pre-intervention scores on the outcome measure.
In our intent-to-treat analyses (Table 5) , one statistically significant program effect emerged; youth in the PAX GBG experimental group had higher levels of youth-reported prosocial behavior (i.e., caring, sharing, and listening) measured by the SDQ. Subsequently, we tested models examining interactions between treatment status, implementation fidelity, and child outcomes. These analyses added the interaction between observed implementation fidelity (measured by the ACA) and treatment assignment to the analysis of child outcomes. These results, which appear in Table 6 , indicated that implementation fidelity was associated with greater reductions in child-reported hyperactivity at experimental program sites. Statistically significant effects were not detected upon emotional symptoms, conduct problems, or problem behaviors (a sum of involvement in experimentation with illicit substances, theft, or vandalism) among this sample of elementary-age children. We note that for both the ITT effect on prosocial behavior and the interactive effect on hyperactivity, tests for only one out of five child outcomes reached significance at the p < 0.05 level. These results should be interpreted cautiously in that light. However, previous research has noted that GBG most impacts children's hyperactivity and self-regulation.
Summary and Discussion
The purpose of this study was to examine the effectiveness of PAX GBG in afterschool programs using a training and technical assistance model thought to enhance implementation fidelity. Randomizing programs to matched pairs of experimental and control conditions was successful in achieving comparability between the groups on race-ethnicity and gender, boosting our confidence in the findings. We posed two main research questions namely: (1) did the experimental PAX GBG programs implement with fidelity and (2) were the practices associated with PAX GBG and, implemented with fidelity, effective in improving program quality and child outcomes?
Afterschool staff who received training and coaching in the experimental sites did implement PAX GBG with higher fidelity. This finding mirrors research findings that suggest a training and coaching program with afterschool staff may be useful in helping them hone their skills when offering a structured program (Becker et al. 2013; Durlak and DuPre 2008; Sheldon et al. 2010; Smith et al. 2012) . These professional development processes might be particularly important in afterschool settings Estimates from four level MLwiN models that also control for mean differences among raters and between the two post-test assessment. The unit of analysis is a single observer's visit (1 or 2 raters) to a program site '+p < .10, *p < .05, **p < .01 Estimates from four level MLwiN models that also control for mean differences among raters and between the two post-test assessment periods +p < 0.10, *p < 0.05, **p < 0.01 where staff may not be trained professionals, with lower pay and higher turnover than teachers (Baldwin and Wilder 2014) . High levels of implementation fidelity were critical to achieving most of the desired program-level outcomes. In the case of this study, higher fidelity sites were characterized by staff using less harsh language, more supportive relationships among adults and children, and higher levels of youth engagement. The PAX GBG program alone affected observed belonging. These outcomes are all clearly targeted in PAX GBG. PAX GBG also had an influence on children's prosocial behavior (caring, sharing, and listening) and, when PAX GBG was implemented with fidelity, children reported less hyperactivity (inability to stay seated, pay attention, etc.). As noted above, we cannot rule out that these may be chance differences and replication is needed to justify confidence in these results. Yet, the focus of PAX GBG, a cooperative game that offers group-based contingent awards shows promise that it may be targeting hypothesized salient dimensions of children's self-regulation and positive youth development.
Strengths and Limitations Though we detected effects on a number of program level and child outcomes (i.e., hyperactivity and prosocial skills) we did not detect effects upon youth emotional symptoms (e.g., worry and anxiety), conduct problems (lying, aggression), or problem behaviors (theft, vandalism, and experimentation with substances). This may or may not be a limitation but simply a finding. This study used specific measures of problem behavior as opposed to the total score on the SDQ that summarized across these behaviors, to avoid potentially masking important distinctions. It is possible that this game that required teams of youth to self-regulate, reduced hyperactivity, and in the longer term, might lead to effects on other areas of problem behavior. It is also possible that the timed game was better tooled to impact hyperactivity than to impact emotional symptoms such as worry or anxiety. In this study, we were interested in both prevention and promotion, and wanted to examine the degree to which we might begin to see impact Estimates from three level MLwiN models that also control for all variables in Table 5 : gender, race/ethnicity, grade, program cohort, and the pretest measure of the outcome variable *p < 0.05 on early delinquency among children (Reid et al. 2002) . However, as anticipated, these were low frequency behaviors among this sample of elementary children; 11% of the youth reported such behaviors (e.g., theft and taking things that do not belong to them, vandalism/destroying things that do not belong to them, and tasting/experimentation with substances), potentially restricting variance and the ability to detect effects on this outcome. Some of our initial findings suggested that the number of minutes playing PAX GBG might be the factor most influencing problem behaviors of this sort , thus, the development of Bgo/no go^skills might support developmental social field theory that early skill development impacts longer-term outcomes. In future research, we could examine whether decreasing hyperactivity and increasing prosocial skills interrupts a potentially negative developmental trajectory. The current study focused upon a sample of programs that were quite diverse both in terms of the racial-ethnic and social backgrounds of youth served, but also in terms of geographic locales. Thus, the sample is representative of a broad spectrum of programs and participating youth for both AfricanAmerican and White youth, across urban, suburban, and rural locales and a variety of socio-economic backgrounds. However despite our best efforts, the sample was more limited in terms of representing Latino youth, a growing population in the US.
Afterschool is a burgeoning research setting and reliable and valid measurement tools are still being developed for this context. In general, our measures exhibited acceptable internal consistency, but lower interrater reliability even with our substantial initiatives to prevent drift and promote agreement. The intraclass coefficient (ICC) is a more stringent measure affected by the number of observers, 1.7 average in our study. According to criteria proposed by Fleiss (1981; i.e., <0.40, poor; 0.40-0.59, fair; 0.60-0.74, good; >0.74, excellent) , interrater reliability values for a majority of our scales and subscales were fair to good. Reliability was likely affected by the substantial variability across raters and time conducting observations of these live, real-time social processes. This variability is not totally surprising in that live observations in afterschool usually encompass multiple adults, and several groups of youth, sometimes engaged in a variety of activities, across a range of physical spaces. This is a lot for trained observers to capture at the same time even with substantial training. Yet, with these levels of reliability, we were successful in detecting important setting-level effects upon program quality and youth outcomes.
Implications for Future Research and Practice Future research should consider the critical question of how to foster both implementation fidelity and setting-level quality in afterschool programs. A number of scholars have emphasized the need to get into Bthe black box^to understand the process that produces effects upon program quality and youth outcomes (Granger 2010; Lillehoj et al. 2004; Yohalem and Wilson-Ahlstrom 2010) . This study contributes data across time helping to understand how a strategy implemented with fidelity might impact setting-level social processes and youth outcomes.
Implementation fidelity is best understood from a multilevel framework that recognizes the dialectical associations among context, program content, and individual actors (e.g., Durlak and DuPre 2008; Fixsen et al. 2005; Pas et al. 2015) . Taking into account the afterschool context, our focus was on training and supporting individual staff, critical and among the more common forms of improving implementation fidelity (Durlak and DuPre 2008; Fixsen et al. 2005) . Literature suggests that although training is important, it is not sufficient to enhance lasting implementation fidelity. Regular support and supervision are also required in real life situations (e.g., Fixsen et al. 2005) . Support and supervision in response to naturally occurring situations is linked to better implementation fidelity and student outcomes (e.g., Domitrovich et al. 2009 ). In particular, the two-phased coaching model may be useful for tailoring coaching support to staff working in culturally and socially diverse contexts to achieve implementation fidelity while at the same time making necessary but non-contraindicated program adaptations. From a multi-level framework perspective, we reasoned that change at the contextual level would contribute to change at the individual level.
More longitudinal work would allow us to parse out whether changes in these social processes produced changes in youth outcomes. Further, it is possible that different typologies of children, staff, programs, as well as variations in neighborhood context, differentially benefit from improvements made to afterschool programs. Another important consideration, is the process for developing organizational capacity to continue and sustain the improvement process using collaborative data feedback and action plans. Oftentimes, those most in need of intervention are less-well capacitated to accept change efforts. Capacity-building initiatives are needed to help a broad crosssection of programs benefit from intervention.
Another course of future research could examine varying formats, timing, and lengths of training programs. So often programs deliver a large dose when less training and technical assistance might be sufficient. Identifying the optimal amount of assistance could also be more cost-effective in the long run (Collins et al. 2007 ).
In conclusion, PAX GBG is a cooperative game that was adapted in this study for afterschool staff and youth, helping them to clarify shared behavioral expectations, engaging staff in using more supportive approaches, and encouraging teams of youth to self-regulate and support their peers in order to Bwin^the game. This large-scale, cluster randomized trial used a sample of staff and youth, diverse in their racial-ethnic, socioeconomic, and geographic backgrounds, demonstrating that we can improve afterschool setting-level quality in ways that benefit positive youth development.
